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Summary. Electron-microscopic examinations of the 
sturgeon gut were performed. Oesophageal goblet cells 
were abundant in the stratified epithelium. The  
ultrastructural features of the secretory granules of the 
oesophageal and intestinal goblet cells were quite similar 
to those of other vertebrates. Lobules of multilocular 
adipose tissue were observed in the deep tunica propria- 
submucosa of the oesophagus, in close association with 
vasculature and large fibre bundles of myelinated and 
unmyelinated axons. Similarly composed nerve fibre 
bundles were observed in the cardiac stomach. too. The 
presence of myelinated axons is an unusual feature in the 
vertebrate enteric nervous system. Cardiac and fundic 
zones of the stomach showed an epithelium with 
columnar ciliated and non-ciliated cells, the latter 
equipped with fuzzy microvilli. Cells lining the tubular 
gastric proper glands were markedly granulated. 
Intestinal superficial epithelium was columnar and 
contained ciliated, as well as non-ciliated and goblet 
cells. In the tunica propria all over the intestine, the 
presence and ultrastructure of granulated cells was in 
addition described. Intraepithelial granulated leukocytes 
were seen throughout the alimentary canal. Various types 
of endocrine cells were seen both in the stomach and in 
the intestine, the size of their granules was measured and 
their ultrastructure described and compared to that of 
mammalian cell types. 
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Introduction 
Macro- and microscopic anatomy of the gut in 
osteichthyes, basically similar in many morphological 
features, shows several species-specific differences not 
always related to  taxonomic criteria.  In general,  
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gastrointestinal morphology can be influenced by 
feeding habits and frequency of food intake, as well as 
by body size and shape (Kapoor et al., 1975; Smith, 
1989; Domeneghini, 1995; Buddington et al., 1997). 
Acipenseriformes are a very ancient, poorly known 
group of osteichthyes. Previous data on the white 
sturgeon gut (Domeneghini et al., 1999a,b) evidenced 
some morphological peculiarities not completely 
understood from a functional point of view, also because 
of the almost total lack of bibliographic references on 
gastroenteric morphology in acipenseridae (Buddington 
and Doroshov, 1986a,b; Gawlicka et al., 1995) and other 
chondrostei (Weisel, 1973,  1979). An electron 
microscopical research into some aspects of the sturgeon 
gut will help to get  a deeper insight into its 
morphological peculiarities, probably correlated to 
specific functional attitudes of the gastrointestinal 
apparatus in this and related species. This study and the 
previous were prompted by considering that those of 
acipenseriformes are endangered species, and with the 
aim to optimize the management of a species subject to 
aquaculture. It may be that in future years, only the 
aquaculture conditions will save the biodiversity and 
help the survival of endangered species. 
Materials and methods 
Adult Acipenser transmonfanus were used for this 
study (body weight ranging between 8 and 10 Kg; body 
length 80-110 cm). Specimens were collected at 
slaughtering at Agroittica Lombarda fish hatchery, 
Calvisano, Italy, at the same time of day (about 12 a.m.), 
in two different months, November and June. Several 
samples of the oesophagus (proximal, medium, distal), 
stomach (in its different glandular zones: cardiac, gastric 
proper, pyloric) and intestine (pyloric caeca, proximal 
intestine, medium intestine with the spiral valve, distal 
intestine or rectum) were collected. 
For the ultrastructural analysis, small fragments 
were fixed in 4% paraformaldehyde and 2.5% 
glutaraldehyde in 0.2M cacodylate buffer, pH 7.4, for 3 h 
at 4 "C, then post-fixed or not for 90 min in 1% Os04 in 
the same cacodylate buffer, dehydrated and embedded in 










